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SUBSYSTEM NAME: MARIN PRAPULSION
REVISION ¢ 2 £9/08/23

PART NAME FART NUMBER
VENDOUR NAME VENOOR NUMBER
LRU : TRANSDUCER MEA49-0177-3179
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EXTENQED DESCRIPTION OF PART UNOER ANALYSIS:
TRANSOUCER, ENGINE HELIUM SUPPLY PRESSURE

QUANTITY OF LLKE ITEMS: 3
THREE .
ONE PER ENGINE He SUPPLY

FUNCT ION:
PROVIDES PRESSURE INDICATION FOR MPS ENGINE HELIUM SUPPLY. ALSO USED
BY THE BACK-UP FLIGHT SOFTWARE (BFS) TO OETERMINE IF THERE S EXCESSIVE
HELIUM USAGE/LEAKAGE ON THAT ENGINE SYSTEM, LUCATED GN THE LINE
BETWEEN THE SUPPLY TANK AND THE SUPPLY ISOLATION CHECK VALVES
(Cv25,26,36,37,41,42) .
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: REVISIONS 2 389/08/23
JUBSYSTEM: MAIN PROPULSION
LRU :TRANSDUCER : CRITICALITY QF THIS
ITEM NAME: TRANSDUCER FAILURE MODE:l/]
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FAILURE MODE:
RUPTURE/LEAKAGE QF THE TRANSOUCER EODY.

MISSIOH PHASE:

PL PRELAUNCH
LQ LIFT-0FF
1 CE-ORBIT

YEHICLE/PAYLDAD/XIT EFFECTIVITY: 102 COLUMAIA
:+ 103 OISCOVERY
3 104 ATLANTIS

CAUSE :
MATERIAL DEFECT, FATIGLE.

CRITICALITY 1/l OURING INTACT ABCORT OMLY? N
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REDUNOANCY SCREEN A} N/&
B) /&
C) M/A

E?SSIFAIL RATIOMALE:
B)
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MASTER MEAS. LIST MUMBERS: w4lPl150C
: v4lPL250C
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(A) SUBSYSTEM:
OURING ASCENT, HELTYM SURPLY TO ONE ENGINE WILL BE LOST. E£SCAPING
HELIUM MAY QUERPRESSURIZE THE AFT COMPARTMENT.

GURING ENTRY, VENT DOCRS ARE CLOSED TO PREVENT INGESTION OF RCS AND
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APU GASES. RUPTURE QURING THE TIME PERIOD THAT THE VENT OOHRS ARE
CLOSED MAY RESULT [M OVERPRESSURIZATION OF THE AFT COMPARTMENT. VENT
DOCRS ARE OPEMED WHEW VEHICLE YELQCITY DROPS BELOW 2400 FT/SEC.

PRICR TQ T-9 MINUTES, EXCESSIVE HELIUM LEAKAGE WILL BE DETECTABLE
USTHG HAZARDQUS GAS DETECTION SYSTEM (HGDS).

(B) INTERFACING SUBSYSTEM(S):
SAME A5 A,

{C) MISSION: '
ON GROUND, -POSSIBLE LAUNCH SCRUB DUE TO LCC VIOLATION.

© {D) CREW, VEHICLE, AND ELEMENT(S):
POSSIELE LOSS OF CREW/VEHICLE.

{E£) FUNCTIONAL CRITICALLTY EFFECTS:
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(A) DESIGM:

THE TRANSCUCER UTILIZES A STRALN GAGE PRESSURE MONITORING CONCEPT. A
BEAM WITH A STRAIN GAGE {MOUNTED ANO COATED WITH A CERAMIC MATERIAL}
IS COMNECTED TO THE SENSING OIAPHMRAGM WITH A LINKAGE PIN. THE
DIAPHRAGM OEFLECTION QUE TO PRESSURE CHARGES IS TRANSMITTED TQ THE
BEAM THROUGH THE LINK PIN CAUSING BEAM QEFLECTION, THE STRAIN GAUGE
WILL MEASURE THIS QEFLECTION.

THE LINKAGE PIN HAS TWO PIECES THAT ARE WELDED TUGETHER. OME PLECE I3
COMNECTED TO THE BEAM ANO THE SECOND IS CONNECTED TQ THE DIAPHRAGM.
STRAIN GAUGE LEAQD WIRES CONNECT THE STRAIN GAUGE TO A STATIONARY YOKE
(STAINLESS STEEL)}. GOLD LEADS CONNECT THE STATIONARY YOKE TO THE
FEEDTHROUGH CONNECTOR ANQ ARE CONFORMAL COATED WITH PARALENE. -
MATERIALS ANQ PROCEESES YSED ARE COMPATIBLE WITH THE ENVIRONMENTAL
CONOITIONS. THE TRAMSDUCER IS CAPABLE OF WITHSTANOING 1.5 TIMES
MAXIMUM OPERATING PRESSURE WITHOUT CHANGING THE CALIBRATION.

RUPTURE /LEAKAGE OF THE TRANSDUCER I5 PRECLUDED BY USE OF A PRIMARY AND
SECONDARY BARRIER DESIGN COMCEPT, THE PRIMARY BARRIER UTTLIZES WELOED
INCONEL 718 COMPONENTS (THREADED FITTING AND DTAPHRAGM) AND [S DESIGNED
FOR & PROOF PRESSURE OF 1.5 TIMES MAXIMUM OPERATING PRESSURE, A 304L
CASE ASSEMBLY, INCLUDING FEEDTHROUGH TERMINALS, 1S WELDED TQ THE
THREADED FITTING TO PROVIDE A SECONDARY BARRIER. THE SECONDARY

BARRIER IS DESIGHED FOR A MIMIMUM BURST PRESSURE OF 3 TIMES MAXIMUM
OPEPATING PRESSURE. STRUCTURAL AMALYSIS INDICATES A POSITIVE MARGIN

OF SAFETY FOR ALL QPERATING COMDITTONS.
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{B) TEST:
FRE-ATP

THERMAL CYCLE

WITH POWER APPLIED, CYCLE SETWEEM =250 QEG F AND +350 QEG F SIX TIMES
STAYING 2 HOURS AT EACH TEMPERATURE. QURING E£ACH 7 HOUR PERIOO, CYCLE
PREZSURE FROM O TQ 75 PERCENT MINIMUM OF FULL SCALE (FULL SCALE IS5 0 TO
3000 PSIA) TWICE EACKH HOUR.

ATP
EXAMINATION QF PROQUCT

PROOF PRESSURE
PRIMARY ANQ SECONOARY BARRIER
1.5 TIMES MAXIMUM QPERATING PRESSURE

PERFORMANCE TESTS
INSULATION RESISTANCE

CALIBRATION :

0, 20, 40, &0, 80, 10O, 80, 60, 40, 20 ANQ O FERCENT OF FULL SCALE
PRESSURE (5000 PSIA) AT -250 OEG F, +70 DEG F, AND +350 DEG F. RECDRD
ERROR OUE TO TEMPERATURE EFFECTS, LINEARITY, RESIDUAL [MBALANCE,
REPEATABILITY, AND SENSITIVITY. -

CERTIFICATION
BY SIMILARITY

THE TRANSDUCER WAS CERTTFIED BY SIMILARITY, DESIGH ANALYSIS, AND
TESTING, AMO IS SIMILAR [N DESIGN An0 CONSTRUCTION TO TRANSDUCERS
CERTIFIED 8Y BELL AEROSYSTEMS, MCOOMNELL 0OUGLAS, GEMERAL ELECTRIC,
AND MARTIN MARIETTA, THE PREVIOUS TEST LIMITS EXCEEDED QRBITER
SPECIFICATION REQUIREMENTS,

BY TEST

QFF-LIMITS VIBRATION TESTING WAS SUCCESSFULLY PERFORMED WITH MASA
OESIGH AND RELTABILITY CONCURRENCE M AN ME449-0179-0173 TRAMSOLCER
AFTER REDESIGN FOR THE HIGHER VIBRATION ENVIROWMENT EXPERIENCED BY
SOME MPS PRESSURE TRANSOUCERS.

BURST TEST
PRIMARY AND SECOMDARY BARRIER
MIN(MUM OF 3 TIMES MAXIMUM QPERATING *RE3SURE
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OMRSD
DV41AZ0,110 ORB/MPS HIGH PRESS GMa SYSTEM FLIGHT DECAY TEST (EVERY FLT)
V41AZ0. 110 ORBITER MPS SSME WELIUM HIGH PRESSURE DECAY TEST (PRIOR TO
FIRST REFLIGHT OF EACH VEWICLE)

V41AZ0.140 ORBITER/MPS SSHE WELIUM HIGH DELTA PRESSURE DECAY {I5)
V41AZ0,150 FLIGHT PRESSURLZATION ISOLATION TEST {EVERY FLIGHT)
V41AZ0, 160 SSME LOW PRESSURE GHe CHECK VALVE [SOLATION TEST (IS}
V41AZ0, 190 COMPONENT WELDED JOINTS LEAK CHECK {I10)

Et}gﬁ$i1un 2-WAY SOLENOID VALVE LEAK TEST - HIGH PRESSURE (EVERY
¥418GD.QL0 PAL-4, 7-Q PMEUMATIC SSME REGULATOR LOCK-UP TEST {EVERY
FLT)

:E%EE?]EEE PR1-3,7-9 SSME HELIUM REGULATOR FUNCTION TEST (EVERY
V418U0.010 MPS CCMPONENTS VISUAL INSPECTION {EVERY FLIGHT)

(C) INSPECTION:

RECEIVING INSPECTION

ALL RAW MATERIALS ARE VERTFIEO BY [WSPECTION FOR MATERIALS AND PROCESS
CERTIFICATION.

CONTAMINATION CONTROL
CLEANLINESS LEVEL IS VERIFIED TO 100A.- CORROSION PROTECTION IS5
VERIFIED BY INSPECTION.

ASSEMBLY/INSTALLATION

PARTS ARE INSPECTED VISUALLY, DIMENSIONALLY, ANQ {NCREMENTALLY PER
REQUIREMENTS. TOOL CALIBRATION IS YERIFIED 8Y IMSPECTION. MANDATORY
INSPECTION PQINTS ARE INCLUDED [N THE ASSEMBELY PROCESS.

CRITICAL PROCESSES
THE FOLLOWING ARE VERIFIED 8Y [NSPECTION: —

SOLDERING

HEAT TREATMENT
PARTS PASSIVATION
WELD ING

TESTING
ATP, INCLUDCING PROOF PRESSURE TEST, [S OBSERVED AND VERIFIED BY
INSPECTION.

NONQESTRUCTIVE EVALUATION
HELIUM LEAK TEST 15 VERIFIED BY [NSPECTICH.

HANGLING/PACKAGING
SPECIAL HANOUING PER DOCUMEMTED INSTRUCTIONS IS VERIFIED Ay IHSFEETIDH
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7O PRECLUOE DAMAGE, SHOCK, AND CONTAMINATION QURING COMPONENT
MAMDLING, TRANSPORTING, AND PACKAGING BETWEEN WORK TATIONS.

~(0) FAILURE HISTORY:
THERE HAVE BEEN WO ACCEPTANCE TEST, QUALIFICATION TEST, FIELD OR
FLIGHT FAILURES ASSOCIATED WITH THIS FAILURE MODE.

(E)} OPERATIOMAL USE:
HO CREW ACTION CAN BE TAKEN.

RELIABILITY ENGINEERIMG:; L. H. FINERERG
UESIEN ENGINEERI[NG : J. E. QSLUND
QUALITY ENGINEERING Ra WILLIAMS
NASA RELIABILITY

NASA SUBSYSTEM MANAGER
NASA QUALITY ASSURANCE
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